
(MAT 4301) 
B.Sc (MPC,MPCS,MSCS,MECS) Degree (CBCS) Examinations 

EXAMINATION 
AT THE EN DOFIV SEMESTER 

MARCH 2019 
PART-1I 

REALANALYSIS 
TIME: Two and half hours Maximum 60 Marks 

SECTIONA 

Answer any FIVE Questions each question carries FOUR marks 4x5-20M 

Every convergence sequence is bounded. 

eoDooos esisuo 0edo. 

2. Prove that Lim + (n2 * n+m) 

L(n+1)* 

Lim + 0 árod ? 
(n+)T 

2n-1 
3. Test for convergence 2n=1n(n+1)(n+2) 

2n-1 4n=1 n(n+1)(n+239KdoSÁD aóiosod 

4. Test for convergence x" (x > 0) 

x" (x> 0). esKoocosia» 36doiso. 

5. Examine for continuity the function f defined by f(x) = lx| +|x-1| at x=0,1. 

x0,1 e sg fix) = x| + |x- 1| r 3ogokeds ̀ vaivo dl»s, e )ó sôdosod. 

6. Show that the function f(x) =x3VxE R is uniformly continuous on [-2,2]. 

7. Examine the applicability of Rolle's theorem for f(x)=1- (x - 1)/s On [0,2]. 

[0,2] esocsóo f(x) =l - (x - 1)2/3 3adrDs Bø sgrod abm) 303Dosod 

8. Show that Tanly-Tanu < for 0<u<v. Hence deduce that+ 

Tan + 
<Tanvn -Tan'u < for 0<u <v. Ddbdocsoc. dogo 
1+v2 

V-u 

1+u4 

+ Tan<+ eð dra drod.? 
6 

9. 1f Rx)=x on [0,1] and P = {0 1 compute L (p.f), U (p:f). 

0,1 Svs fix) = x abDS 2s Dvas P ={0, 1 avd L P.f). U 

(p.f.SbS ,od? 

10.1f £ [a,b]>R is continuous on fa, b ], then prove that fis integrable on [a, b]. 

faao[a, b] »s eoDD)gvs [a, b] Sics orsuabáw. 

(PT 0) 



SECTION-B 
Any ALL questions Each stion carries ElG marks. 5x8-40M 

11.(a) State and prove monotone sequence is convergen quence is convergent theorem 

soegADo bg-odwd) 3:Dod. Ddrbotso.? 
OR 

(b) State and prove Cauchy s first theorcm on limitsS 

12.(a) State and prove limit comparison test. 

OR 

(b) State and prove Cauchy's nth root test (or) root test . 

13. (a) If f [a, b] ~R is continuous on [a, b] then f is bounded on [a, b]. 

f [a, b] -R basso [a, b]' eaaeosja, b] S' f 30wdo. 
OR 

(b) If a function fis continuous on [a, b], then it is uniformly continuous on [a, b 

[a,b]s SAvaso fey)as, Dd) eea [a, b] >»d Dsárs 

es á. 
14.(a) State and prove Lagrange's mean value theoremn 

ro swra grodi Hsdod, 3drbocsod.? 

OR 

(b) State and prove Cauchy's mean value theorem 

S swrex bgodiv sdo), Ddrbotsod.?2 

a3 
15.(a) Prove that f(x)- is integrable on [0.a) and r2 dx= 

0,a] bos fx)= x* ssrsuDasbás) avoos» x dx = e Ao. 

OR 

(b) State and prove First Mean- Value Theorem of integrals 



(MAT 4301) 

cs.MOCTOBER 2020 B.Sc (MPC.MPCS,MSCS,MECs 

Degree (CBCS) Examinations 
T THE END OF IVN 

EXAMINATION AT: THE2020 

ART MATHEMATIS SEMESTER PA 
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tiestion carries 6 Marks Answer anyFOUR stions 

cach qucstiOn Can 

nb: 24 
n1 + 

n+2 Prove that the fS,l, where n 
IS Convergent . 

n+ n 

72 1 f convergence to show that t 

712 

Apply Cauchy's gencral 
principle 

ol c 
the sequence {a,} where 

tttis vergent. 
++eoc 

a7 1+ 

a=1 + 

Test for convergence of 2, 0) dcd eodad. 

4 Examine the convergence of 27=1-1)"|1+ +.d e»doondä 

er 

Discuss the continuity of f(X) j x # 0 and f(0) = 0 at x = 0. 

e f(0) = 0 gf(x) = 1/ es ogo) x # 0 dgo f(x)eo)ósD sooya 
1te x 

6. Prove that f:|a,b| > Ris continuoUs on ja,h| then f: |a,bl> R is bounded. 

| a, bl> fes ) 3w waws ,la,blStsÖLIGSY eDÄI Ärw 

7. Using Lagrange's theorem to prove that 

Xlog(1 +X) > .for f(x) = log(1 + x) x>0 
1+x 

rgo groðw ario x> log(1 +x) > ,x> 0 Ddo w. 
1+X 

8. Show that f(x) = |x| + |x - 1| is not derivable at x = 0,1 

x= 0,1 3g f(x) = |x|+ |x - 1| bavaw e3i) ó VND 

9. If f(x) = x on| 0,1 |& p = {0,.1 then find 1(P. fN& U(P, f) 

0,1 (x) = xS P= {0, JdusS L(P, S)&U(P,F) ASADN`o 

10. Using fundamental theorem of inteoral calculus to show that J,X" dx = 

sRe rU booT"\ewAa) (.x dx = e) dryw. 

(PTO 



SECTION-B 
Answer questions 

11. a)state and prove a monolone scquence is 

/2 36M 

s Convergent 
> il is bounded 

(OR) the sequence { S,, } is a Cauchy sequene Chy sequcnce 
then it is converg 

y.dsrotiw 

b) Prove that 

2. a) State and prove Cauclhy's n" roo lest 

(OR) bStaie and prove D'Alembert's ratio test. 

ede 

13. a) Ifa fiunetion f:| a, b| -> R is continuous ou | a, bl, then prove that f is uniformly 

contiuous on Ja ,b|. 

f:|a,b|> R obo) áasdo eawd uo la, blDsoð ea)o0) dáod. 

(OR) 
b)Examine the continuity of a function f is defined by f () = lim,-14X20 

x20 so aasvo f(x) = lim,- x árVi 

1 

14. (a)State and prove C'auchy's Mean value theorem. 

(OR) 

(b)Prove that+< sini (0.6)<+ 
6 

+ sin " (0.6) <+ Pdodod. 
I5. a) State and prove the necessary and sufticient condition for integrability 

(OR) 

b) Show that dx e iyáw 
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TIME Two hous 

Max1murn 60 Marks SECTIONA 

marks 
ls 2.. M Answer any/OAR Questions each question 

carries 

dAvD adod.o 

very convergence sequcnce is 
boundcd. 

0od eivgio 0go. 

2. If Sn n?+2) n'*1, 
Prove 

thal him s,n3 

esaws,lin sh 3 eDdrbotdod ? (3n-1) n*-n) 
n? +2 n*+1) 

3. Test for convergence 2n=1 243" 

dado b6lotsoc. 

Ln=12n+3 
271 eshotadd S6ioso 

4. Test for convergence Ln=1nn+1)(n+2)' 

2n-1 
n=l n{n+1)(n+2) 

eskocaesi 8loöo 

5. Examine for continuity the function T denned by f(x) =|x| + | x- I| at x= 0.1. 
x= 0.1 ee s f{x) = }xl +|x-I| OSoie)d.O Dasbo us, eodadd 

6dosod. 

6. Show that the function f(x) = x'Vx ER is uniformly continuous on [-2,2]. 

7. Find c of Cauchy's mean value theorem for f{x) =vx and g(x) = I/Wx in [a, b] where 
0 <a<b. 

0a<b as ja, b ]8* Rx)=v%.g(k)e oEodods S 

grosveSs C sáS),od. 

. DISCuss the applicability of Lagrange s mean - value theorem for f(x)= x (*-)(X-2) on 

1,4 
[1,] eooóóos f(x) =x (x-2) vairds Jgro rey god jairid 

Doroocsw. 

9. Iff: la.bl-R is a bounded function then sx)dx S Ja 
f: [a.bl-R 0eg dvaas rhdrs f)dx. 

d.? 10.Prove that (/3/8) s f dx s (216). e 

(PTO) 3/8) t/4 s (V216 ). e»D árod. x 



CTION.B Any HREkquestions Each question 
camies 

12 
2 marks. 

11.(a) State and prove Sandwich theo ncorem 
emor squceze theorem. 

Sdo), drbocsoc. 

OR (b) Prove that Every bounded sequence has a ence has at least one 
limit point. 

12.(a) Test for convergence (a) En-i(Vn +1- Vn ) b) n-1 Vn2 + 1-n) 

sdooadi ô2ocdod. (a) ,(n+1-v ) (b) Ln 
Vn2+1-n 

OR 

(b) State and prove Cauchy's nth root test (or) ro 
test. 

6a bgrodva 
JIDo),Idrbosod ? 

13. (a) Let f: R-R be such that fx)=ek-ejf x#0 and 10) 

continuity at x=0. 
fx)=ea-e-1/x 

e// **0, f{0)=I e9dire osDoba
s f: R>R SdsrIsx=0 

OR 
6) If a function f is continuous on [a, b], then it is uniformly continuous on la, b]. 

la,b] »d dao fe2Djis á,wyds eod [a, bj »s Ssor 

14.(a) State and prove Rolle's theorem. 

6 gooswio DsDo, Darboo.? 

OR 

(b) Show that 
V-1 <Tan"ly - Tanlu < for 0< u< v. Hence 

+ 

deduce that+<Tan + 
< Tan" vT-Tan'u < for 0 <u < v. Ddboso. 

1+v2 
-

1+ 

dorg +<Tan<+sr ársod.? 

15.(a) Show that f (x) = 3x +1 is integrable on [1,2] and (3x +1)dx = 

[1.2] o fix) = 3x-1 öirsuðaibbd b0as» J (3x + 1) = e drbod. 
2 

OR 

(b) State and prove First Mean - Value Theorem of integrals. 



ae (CL) Examinations 
GUST -2021 

E END OF IV SEMESTER 

B.Sc Degree 

EXAMINATION AT THE END PART-II MATHEMATICS SH 

REALANALYST 

TIME:Three hours 
Maximun : 60 Marks 

SECTION-A 

Answer any FIVE of the following questions. 5x4 20 M 

1. Prove that every convergent 

cquence is bounded, 

= +2++is convergent. 
2. Prove that the sequence {s} where s7+1 n+2t *+is conse 

n+n 

1 
3. Test for convergence n=12n43 

1437 

4. Prove that 1-+-+ converges. 

5. Prove that limx+0 7x-5]x| 
3x+ does not exist. 

6. Let f:R R be such that f(x) = ifx * 0 and f(0) =1. Discuss the continuity at 

exte 

x = 0. 

f:R RDx* 0 eavð f(x) = TSf0) =1 e ogdoDs, x = 0 dgd A 

7. Show that f(x) = xsin (=,x # 0;f(x) = 0,x = 0 is continuous but not derivable at x = 0. 

fx) = xsin (,x * 0;f(x) = 0, Aaiw x = 0 sg d) 3dvo, 5* = 0 

8. Discuss the applicability of Lagrange's mean value theorem for f(x) = x{x - 1)(x - 2) on 

0,2 fx) = x({x - 1)(x-2) daisáwis) opos odav árv bgodD 

9. Iffx) =x* on [0,1] and P = {0, 11.Compute L(P,f) and U(P,f). 

[0.1]2f(x) =x*s P ={0 1) gess L(PS),UP.)D SADhD 

10. Evaluate s(sectx- tan*x)dx. 

(PTo) 



2 

(sectx tan'x)dx Devs sios 
SECTION-B Answer ALL questions. Each question carries 8 marks 11. a) Discuss the nature of the sequence {r"} for al-1<rS 1. 

5x8 40 M 

(or) 
b) Prove that the sequence {s,} defined by s, =1+t+ is convergent. 

12. a) State and prove Limit comparison test. 

(or) 
b) Test for convergence 

i) En n 
ii) 55 1)zn-1 (x > 0) 3case esdOnond SOoDiD. 2.4.6..27 

13. a) Examine for continuity of the function f defined by f(x) = \x|+ |x -1| at x = 0,1. 
baidof(x) = \xl + lx - 1| ogdodedáx = 0,1 3g 
62odod. 

(or) 
b) If a function f is continuous on fa, b], then prove that f is uniformly continuous. 

f es doasoo [a, b] es ad, s [a, b] Dsárs edao) do@ e 

ryiw. 

14. a) State and prove Rolle's theorem. 

b gooáA SIDo), 3drbod». 

(or) 
b) State and prove Cauchy mean value theorem. 

I5. a) i) Iffe R[a, b], then prove that Ifi E R[a, b]. 
fER[a,b] esaws, Ifl E R[a, b] dbosw 

i) Iff E R[a, b] and m, M are the infimum and supremum values of f in [a, b] then prove 

that m(b-a) s Sfx)dx s M(b- ). 
fER[a,b] voaw [a, b] 2 fd.a.; s. J w m, M ew eoawd m(b - a) s 

S fx)dxS M(b - a) erbio es 3drdosu. 

(or) 
b) State and prove Fundamental theorem on integral calculus. 



(MAT 4301-1) 
B.Sc Degree 

(CBCS)Examin.) 

JULY -2022 MSCS,MECs,MCCS) IV SEMESTED 
REAL ANALYS 

TIME 3.00 Hours 
Maximum: 60 Marks 

SECTION-A 

5X4-20M 
Answer any FIVE questions 

1. Show that the sequence{S,}is defined by S, 1++ ----+is 
convergent. 

47+ -+is convergent. 2. Prove that the sequence Sn *i 
S ++---+ 9Oes S,) Sa`SS» edados ed 

n+n 

1 3. Test for the Convergent of 27=1 7n43n 

4. Test for the Convergent of N=1 
f Jo1.3.5.7. n-1) n-1 

2.4.6.8..2 

En 2.4.6.8..2" 
5. Examine for the continuity function f is defined by f(x) = {xl + |x-1]at 

x=0,1 

x-0,1e �8 f(«) = xl + |x- 1| e (sbaSv sddJSëd SOJoSw 
6. If f:la, bj> R is continuous on la,bl then prove that f is bounded on [a, b] 

fla,b)~R Sbaso . Ja, b] wddJs®s (a, b12 302»SAMSI 
orbo. 

7. Find C of Cauchy 's mean value thearem for f(x) = Vx and glx) = in [a, b] 
f) = vx g) = obe, eSdt 3wes roeaDON C 

[PTO 



eorem for f )= 
8. Discuss the applicability of Lagrange's me nge's 

mean 

value the 

x(x- 1)(x- 2) on 0. 
0. f(x) = x(x - 1)x - 2) bo 

9. If f:[a, b] -> R is continuous on [a, b] then show that f is integrabie 
on [a, b]. 

fa, b) eo13) Ds (a, b] 
s»redoii es 

10.Evaluate S(sec'x - tan* x)dx 

sec'x-tan' x)dx 3evs Ssho. 

SECTION-B 
Answer the following Questions 5X8-40M 

11.(a) Prove that a monotone sequence is convergent if and only if it is bounded 

es draoso@. 

(OR) 
(b)Prove that Lim 1 --* (n+n)-(n+n)2 

Lim n+a + +2)2 (n+3) +--+ n=0 bod 
(n+n) 

12.(a) State and Prove the Limit Comparison Test 

(OR) 
(b) State and Prove the Leibnitz's Test. 

13.(a) Examine the continuity of the function fdefined by fx) = lx -11+ {x - 21 

at x = 0 and x = 3 

x=0 and x =3 S$ f(x) = lx-11+Ix -2|LSRDO»Sw S3s esDS)S)S»» 

(OR) 

[PTO 



(b) If a function f is continuous on [a, b1. b} then fis 
uniformly continuous on 

[a,b] 
a,b] f esdiDJs) [a, [ a,b]2/ 8 3 

nean vaue theorem l4.(a) State and Prove the Role's mean value . 

(OR 
(b) Show that f() = Ixl +lx - 1| is not derivable at x = ( 
X=0,x =1eö�8 f() = lxl + lx-11s3s. 0 and x = 1 

of f on fa, bjthen prove 

15.(a) f e R[a, b] and m, M are the infimum and suprimum of f on (a,b]then that m(b-a) s ft) dx s M(b - a) 

fe Rla, b]b8diw [a, b] f KO AMS vy. 

m(b-a) r) dx s M(b - a) erbosod. 
MS m, M e sovs 

(OR) 
(b) State and Prove the Fundamental theorem of integral calculus. 

rbow 



Regd.No:_ 

B.Sc Degree 
(CBCS) Exam 

(MAT-4301 

Examinations-July 202 sEMESTER-V (BACKLOGnS-July 2022 SEMESTER-

REAL ANAL 

TIME: 3 Hrs Max Marks:60 SECTION-A 

Answer any FIVE of the foliowing questrons 5 x4 20 M 
. Show that Vn = 1. 

Vn = 1 o dryi. 
2. if {sn} is a Cauchy uence, then prove that Sn) is bounded 

3. Test for convergence (x > 0). 

2 x> 0) cd vdKododio soyoy. 
4. Ifu converges absolutely then prove that 2 a converges. 

5. Prove that lim-(1+ 
lim-1 4+=e ed riw. 

6. 1f f:S R is unifornmly continuous, then prove that f is continuous in S. 

f:S R isasa S Dsdro e , S f eds)s» dryiw. 

7. Prove that fCx) = x ifx + 0 and f(0)= 0 is continuous at x = 0 but not derivable at 
ex+1 

x = 0. 

fa) = x(Tx * 0,f(a) = 0, Aadáv x = 0 ag edya) sdvo, 5-x =0 
o 

ex+1 

8. Find c of Cauchy's mean value theorem for fGx) = v and g(*) = in [a, b] where 

0<a< b. 
0<a<b8 (a, b] 2 f*) = VE. 9) = daivos 5h aoao ses 

groowS c Devs sihaw. 

9. Find upper and lower Riemann sums of f (x) = 2x - 1 on [0,1] for the partition 

P=(031 
[0,1] fx) = 2x-1 sP = {0,,1) Ddais L(P,f), U(P,f) srbfosw 

10. Evaluate (sectx - tan'x)dx. 

(sectx- tan'x)dx Dws sabfaaw. 

SECTION-B 
5x8 40 M 

Answer ALL questions. Each question carries 8 marks 

1 

11. a) Prove that lim-ol Tnitntt F1. 

limg- niit* + 1ed dyáw. 

(or) TO 



b)Prove that the soquenoe S» delined . 
py 

is convergant 14 t 

12. a) Test for convergence 2-1 Vni 

Vn+1n eoKodod c30yop 

(or) b) State and prove Leibnitz test. 

13. a) Let f:R > R be such that f(x) = sin(a+ 1)x+sinv 
fa)= a+ba*)2-Y for x< 0,f(x) = c for x = 0, and 

ba2 for x> 
continuous at x = 0. nine the valucs of a, b, c for which the function is 

f:R R Jx < 0eoaws f(x) = sin(a+1)x+stnx r, x = 0 eoawa f(x) = cr sood 

x>0 eoos ft) = r+ba)a-x 
bx/2 ogdodr, D a, b, c Dewöox = 0 sgf 

e ariio. 

(or) 
b) State and prove Bolzano Intermediate Value Theorem. 

14. a) i) Show that log(1 + x) -is increasing when x> 0 2+x 

x>0s log(1 +x)- ocas drysw. 2+x 

ii) Show that tanx > x> sinx, vx ¬ |0, 
tanx>x > sinx, Vx e |0. áryw. 

(or) 
b) State and prove Lagrange's mean value theorem. 

15. a) Prove that f(x) = sinx is integrable on0and stnx dx = 1. 

0, f(«) = sinx Dseadbiw e dyi» s0od s2 sinx dx =1 ed 

ryw. 

(or) 

b) State and prove Fundamental theorem on integral calculus. 
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